) Saleh-Jahromi and Moebs assumed that the 1s and 2s hydrogenic orbitals had the same scale factor "
. They noted that in spite of this simplifying assumption the agreement between theory and experimental data was quite good.
However, it is possible to improve the agreement without too much extra effort with a twoparameter variational calculation by assigning different scale factors to the 1s and 2s electrons.
This might be presented to the students as the next step in improving a model that has already achieved good agreement with experimental results.
If this two-parameter model, 1s(") 2 2s($), is adopted the variational expression for the ground state energy becomes (in atomic units), Table 2 . It is not difficult to extend these calculations to any of the excited states of the lithium atom. 35.8 37.9 5.5
With current computer technology and software anyone can launch a high-level ab initio quantum mechanical calculation on a fairly complex molecular system with just a few clicks of the mouse. However, full appreciation of these advanced calculations can only be achieved by first testing one's understanding by performing basic quantum mechanical calculations on simpler atomic and molecular systems. Therefore the exercises described by Saleh-Jahromi and Moebs, and the extension presented here have an important place in the undergraduate curriculum.
It should be mentioned, however, that this is not the final step in improving the model because when " and $ are allowed to vary independently the orthogonality of the 1s and 2s orbitals is lost. To correct for the loss of orthogonality it is necessary to carry out the calculation with the wavefunction written as an antisymmeterized Slater determinant (3, 4) . An example of how this calculation can be programmed using Mathcad is available from the author on request.
